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Key messages:
• It is premature to conclude that heterosexual AI is not important to overall HIV transmission in South Africa based solely on the results of Kalichman et al [1] .
• Given the high infectivity associated with receptive anal intercourse (AI), heterosexual AI can significantly increase the individual risk of HIV infection
• Additional studies quantifying the prevalence and frequency of episodes of unprotected AI among heterosexuals and the contribution of AI to the HIV epidemic overall, especially in sub Saharan Africa are important.
• Quantifying AI in clinical trials is also important because it has significant implications for the evaluation of interventions (such as microbicides) designed to control HIV spread In this issue, Kalichman et al (1) report the results of a cross-sectional study on anal intercourse(AI) of heterosexual men and women in South Africa(SA) (1) . This study is a welcome addition to the literature since there are relatively few studies quantifying rates of AI among heterosexual populations, especially in SA. Overall, 14% men and 10% women reported AI in the previous three months. Among those, 56% did in at least 50% of all sex acts and reported using condoms as often for AI as for vaginal intercourse(VI). Despite this, the authors concluded that the rate of AI was relatively low among heterosexuals and that, "even among those who do engage in AI, most do so at significantly lower rates than VI," (total VI=9.90, total AI=8.47) based on reported mean frequencies of all (protected and unprotected) VI and AI (Table 3) . However, we believe that the observed differences in unprotected VI and AI are not sufficient to assert this with confidence, especially for men (mean frequency of unprotected AI and VI acts: 3.61 and 4.56 respectively for females, 3.11 and 3.04 for males). They further argued that, although the role of AI remains unclear, the HIV epidemic in SA cannot be primarily attributed to AI and that AI "should neither be the focus of nor ignored by HIV prevention interventions in SA". They also suggest that, relative to VI, AI is unlikely to account for a large fraction of new HIV infections in Africa, but its role should not be underestimated given its higher transmission efficiency.
As stated by the authors, an important limitation of these results is that the AI rate may be underestimated, given the sensitivity of subject matter and the interviewing method used (selfadministered questionnaire with minimal assistance). Studies have shown that collection methods for sensitive data can lead to substantial under-reporting which varies across methods, settings and populations(2), making comparisons difficult. For example, in a study among married men from the general population in Cotonou-Benin, 3.5% reported ever having AI with a woman in face-to-face interviews compared to 17.5% when using pooling booth surveys (3) . Given the difficulty in evaluating the magnitude of the under-reporting, we must be cautious in concluding that AI is practiced at relatively low rates and then drawing further conclusions on its relative importance for HIV transmission within a population.
The reported AI rates were similar to those reported by younger populations in the US(4-5), but were higher than reported by other African(6-7) or European(8) studies. However, the paucity of data, differences between populations and methods, and the lack of information on frequency of sex acts makes comparison across studies difficult (9) (10) (11) . Additional information related to AI practices that may play an important role in HIV transmission include lifetime AI, who is having unprotected AI with whom (e.g. casual or stable partner), at what age, when (at the start or later in a relationship) and the motivation for doing so.
Nevertheless, even in the face of uncertainties in the estimates, an important question is: Does 10-15% of the population engaging in AI constitute too small a fraction to influence the course of HIV epidemics, despite the high risk associated with AI?
A recent meta-analysis suggested per-act HIV transmission probabilities of 1.7%(95%CI 0. 3-8.9) for receptive AI and 0.08%(95%CI 0.06-0.11) for male-to-female VI from studies in developed countries, which roughly translates to a 20-fold increase in HIV risk per receptive AI act compared to receptive VI (12) . However, detailed data on the transmission probability of insertive AI are lacking (13) . Assuming that women engaging in AI have 8.2 unprotected sex acts over 3 months (with a HIV positive partner), 43% of which are receptive AI (as reported by the current study(1)), then increases in per-act HIV transmission probability of AI compared to VI of 5-, 10-and 20-fold translate into 3-, 5-and 9-fold increases respectively in the three-month cumulative risk of HIV acquisition, compared to the situation where all acts are VI (cumulative risk=0.0065)( Figure A) .
To further appreciate the potential role of AI, it also helps to think about other risk factors for HIV transmission. Increased risk due to AI is as large as the best estimates of the relative increase in infectivity during the acute phase of HIV, which has been estimated to range between 9.2-fold (95%CI 4·5-18·8)(12) and 26-fold (95%CI 12-47) (14) ; the acute phase is much shorter than the period of time during which AI may be practiced. Given that 22% of the participants in the current study reporting AI tested HIV positive (compared to 9% amongst those who did not), the potential 6 for transmission may not be negligible, especially if the rate of partnership turnover is fast. In the current study (1) , those engaging in AI reported 2.3 partners in the past 3 months compared to 1.4 for those who did not.
AI (and VI) may be more risky in SA than other developed countries due to the presence of other risk factors that increase HIV susceptibility and infectivity. For VI, a meta-analysis reported higher HIV transmission probability for developing (0.3%) than developed countries (0.08%)(12). However, it was not possible to know if the difference was due to under-reporting of unprotected sex acts, AI, or extramarital partners or due to higher prevalence of key cofactors for HIV transmission. In all cases, AI may have a greater role than first appears due to under-reporting and/or because of interacting risk factors. efficacy per VI act reduces from 79% and 78% effectiveness for 1 and 3 year trials respectively, if there is no AI practised, to 60% and 58% if used vaginally but not anally with 5% of AI (13) . This may lead to a drastic reduction in the statistical power in microbicide trials (15) .
Given these considerations, it seems premature to conclude that AI is not or was not important in HIV transmission. Acknowledging that AI may be important does not mean that VI is not important but it gives us the mandate to improve understanding of AI's role. The next two steps should be to use transmission dynamic modeling to understand under which conditions AI can have a significant impact and to collect data to validate the resulting hypotheses. This latter calls for more studies similar to Kalichman et al (1) , with a strong emphasis on using validated methods which reduce social desirability and recall biases. per-act receptive AI transmission probability. We assumed n act =8.17 unprotected sex acts over three months of which 43% are AI (f v= 56%, f a =43%) (as reported by Kalichman et al for women reporting AI (1)); the assumed male-to-female per-act HIV transmission probability for VI is set to the developed country estimate of p v =0.08% (12) .
B)
Relationship between cumulative risk of HIV acquisition for females in the intervention arm during a hypothetical microbicide trial of different durations (x-scale) where 0%, 1%, 5%, 10% and 20% of sex acts are receptive anal intercourse (AI), when the microbicide has 80% efficacy when used vaginally and adherence is 100% for vaginal intercourse but 0% for AI. We assumed that 2.0 acts/week are not protected by condoms and that 25% of all acts are with HIV-infected partners. Male-to-female VI transmission probability is assumed to be 0.3%, as for developing countries and 1.7% for AI (12) . The dark solid line represents the risk in absence of AI (0%) which when compared to the trial arm without microbicide (not shown) produces an effectiveness of 79% and 78% in a trial of 1 and 3 years respectively. The cumulative risk is calculated using a similar method to that used for Figure A , allowing for reduced per-act transmission probability according to efficacy of microbicide (further details in (13)). 
